Pharmacokinetics and pharmacodynamics of intravenous torasemide in diabetic rats induced by alloxan or streptozotocin.
The pharmacokinetic and pharmacodynamic parameters of torasemide were compared after intravenous administration at a dose of 2 mg/kg to diabetic rats induced by alloxan (DMIA) or streptozotocin (DMIS), and their respective control rats. It was reported that torasemide was mainly metabolized via CYP2C11 in rats and the expression and mRNA level of CYP2C11 decreased in DMIA and DMIS rats. Hence, it could be expected that the time-averaged nonrenal clearance (Cl(nr)) of torasemide could be slower in the diabetic rats. As expected, the Cl(nr) values were significantly slower in DMIA (0.983 versus 1.35 ml/min/kg) and DMIS (0.998 versus 1.36 ml/min/kg) rats. However, the time-averaged renal clearance (Cl(r)) values of torasemide were significantly faster in DMIA (0.164 versus 0.0846 ml/min/kg) and DMIS (0.205 versus 0.0967 ml/min/kg) rats due to urine flow rate-dependent timed-interval Cl(r) of torasemide in rats. The comparable time-averaged total body clearance (Cl) values between the diabetic and control rats were due to partially compensated Cl(r) in the diabetic rats. The 8 h urine output and diuretic efficiency increased significantly in the diabetic rats due to significantly greater 8 h urinary excretion of unchanged torasemide and at least partly due to an increase in urine output in diabetes per se (without administration of any drugs).